SUMMARY The fatty acid composition of the phospholipids of red blood cells and blood platelets has been investigated in multiple sclerosis patients and in normal individuals. The variation in the platelet phospholipid fatty acid pattern in normals has been measured for the first time and has been shown to be small. The relative level of linoleate, expressed as a percentage of the five main fatty acids, was found to be significantly lower in the multiple sclerosis patients than in healthy individuals, both in the red cells and platelets. A highly significant correlation was found between serum linoleate and both platelet and red cell linoleate.
Estimations of linoleate by gas chromatography, or of cholesteryl linoleate by thin-layer chromatography, have shown that the level of linoleate in the serum is significantly reduced in patients with 'active' multiple sclerosis Zilkha, 1964, 1966; Baker, Sanders, Thompson, and Zilkha, 1965; Sanders, Thompson, Wright, and Zilkha, 1968) . Several groups of workers, but not all, have also found the level of total cholesteryl esters in the serum to be slightly reduced, again particularly in patients with clinical exacerbations of the disease (Baker et al., 1965; Sercl, Kovari'k, and Jicha, 1961; Cendrowski, Szajbel, Waskiewicz, and Niedzielska, 1968) .
Increased adhesiveness of the blood platelets from patients with multiple sclerosis has been described by several groups (Nathanson and Savitsky, 1952; Fog, Kristensen, and Helweg-Larsen, 1955; Caspary, Prineas, Miller, and Field, 1965; Wright, Thompson, and Zilkha, 1965; Millar, Merrett, and Dalby, 1966; Millac, 1967) . Furthermore, Sanders et al. (1968) have shown that in this disease there is a highly significant correlation (P<0 001) between serum cholesteryl linoleate levels and platelet adhesiveness. They concluded, however, that the observed changes in these two parameters are likely each to be due to some other process taking place in this disease. rather than the one causing changes in the other.
Turning to the red blood cells, Plum and Fog (1959) showed that the mean erythrocyte diameter was increased in multiple sclerosis, a finding confirmed by Prineas (1968) , who found that the increase correlated with the activity of the disease. The osmotic fragility of red blood cells in multiple sclerosis has also been studied. Laszlo in 1964 first reported a highly significant increase in osmotic fragility. Caspary, Sewell, and Field (1967) have confirmed Laszlo's finding, and in this case also they were able to correlate the extent of the change with the activity of the disease. Because of these various findings, it was decided to carry out a study of the fatty acid composition of platelets and erythrocytes from patients with multiple sclerosis, and the present communication describes our findings for the total phospholipid fraction obtained from these blood elements. by Rouser, O'Brien, and Heller (1961) .
MATERIALS AND METHODS

MATERIALS
PREPARATION OF PLATELETS Fifteen to twenty millilitres of blood were drawn from the antecubital vein into a plastic syringe containing 3-8% trisodium citrate (0-1 ml./ml. blood), and transferred into plastic tubes or siliconized glass bottles.
The blood was centrifuged for 15 min at 200 g and the supernatant platelet-rich plasma transferred to siliconized centrifuge tubes, taking care not to disturb the buffy layer; 0-1 ml was withdrawn for counting, and the remainder centrifuged for four minutes at 21,000 g at 506 00. The supematant plasma was decanted and the pellet washed three times with 3-8% trisodium citrate using a volume equal to the plasma.
PLATELET COUNT The count was estimated by the direct wet method vsing Rees-Ecker diluting fluid as modified by Wright (1941) . Red cell counts, canied out on the platelet-rich plasma, showed that contamination of the platelets was not likely to have interfered significantly with our analytical findings.
PLATELET ADHESIVENESS This was measured by the rotating bulb technique (Wright, 1941) .
RED CELL PREPARATION 0 1 ml. of the packed red cells was taken and washed three times with 10 ml. 3-8% trisodium citrate. The pellet from the final washing was used for extraction of lipid.
LIPID EXTRACTION The platelet or red cell pellet was homogenized for two minutes in an MSE top-drive blender using 12 ml. chloroform: ethanol (2:1), through which nitrogen had been bubtled previously. The extract was filtered through Whatman glass fibre filter paper and then washed with 01 M KCl (Folch, Lees, and SloaneStanley, 1957 The total fatty acid yield in moles/mole P lies between 1 13 and 1 25. This may at first sight appear low since the phosphatidyl cholines, ethanolamines, and serines, the di-acyl components of which comprise the major part of this fraction, should yield 2 mole fatty acid/mole P. The presence of sphingomyelins and plasmalogens containing only one fatty acid, will reduce the fatty acid: phosphorus ratio, but not, from theoretical calculations, to the extent found. In this connection, it is of interest that Ways and Hanahan (1964) , in a thorough study of extraction methods, found the mean ester: phosphorus ratio (the ester determined spectrophotometrically in the intact phospholipids) to be as low as 1 -40. Allowing for losses of fatty acids on saponification and extraction therefore, our values appear reasonable.
PLATELET ADHESIVENESS Platelet adhesiveness measurements were made on most of the patients on whose blood the platelet lipid analysis was done. In agreement with earlier results, the values for platelet adhesiveness in the patients with multiple sclerosis were greater than for normals. Eight of the blood samples giving rise to points in these figures were obtained during experiments designed to observe the effect on the lipids in serum and in blood cells of five daily doses of 45g sunflower seed oil (which is rich in linoleate). These, and related, experiments will be fully reported later, but the lipid levels obtained in them have been included here in order to increase the number of observations and to extend the range of linoleate levels. The inclusion of values obtained after five days on the oil reveals that a highly significant correlation (P< 0-001) whether this results from the altered levels of serum fatty acids found in this disease.
No report on the pattern of fatty acids in the total phospholipid fraction of blood platelets has been found. Previous authors (Marcus, Ullman, and Safier, 1969; Cohen and Derksen, 1969) have used fractionation procedures yielding individual phospholipids before analysis of the fatty acid pattern. In our work, as we have taken the total phospholipid fraction, it has been possible to carry out the analysis on only 20 ml. blood, thus permitting for the first time a study of a sufficient number of individuals to allow an estimate of the variation in the normal, and a meaningful statistical comparison between controls and pathological cases.
Our values for the fatty acids of red blood cells are within the range previously published (Ways and Hanahan, 1964; Van Deenen and de Gier, 1964a) .
It has previously been shown that a highly significant correlation exists between serum linoleate and platelet adhesiveness in patients with multiple sclerosis (Wright et al., 1965) . Our present results show a highly significant correlation between serum linoleate and platelet linoleate. It might therefore be thought that a correlation should exist between
